
C0KX3 COBCTCHMX A 

COU^^CTHMECHHX Oil , | 250637 A 1 

(51)4 E 21 B 7/20 , 



00 AEflAM M30BPETEHMM M OTHPUTKi 

OriMCAHME M30BPETEHMH 

K ABTOPCHOMY CBMAETEHbCTBy 



(21) 3833552/22-03 

(22) 29.12.84 

(46) 15.08,86. Gwji- * 30 

(72) T.M. Ocmhob, E. H. CaMOftjreHKO, 

A.H. THM^eHKO, B.H. HHfiepnaH 

h A. A* Pueamca 

(53) 624.155.1 (088.8) 

(56) Abtopckog cBHneTejibCTBO CCCP 
* 720105, kji. E 21 B 7/20,, 1976. 

ABTopcKoe csKAeTenbCTBO CCCP 
» 866200, Kn. B 21 B 7/20 198J- 

(54) (57) 1. yqiPOftCTBO WW BVPEHIW 
CKBAJKHH C OgEOBPEMEHHOfl OBCAHKOfl, 
BKJBOHAwee 6ypoBy» Konomcy c aaic- 
peruxeHKHM b ee BH*«eft nacTH nopoAO- 
P a3pyma»otKM fwcTpyxeHTOM h pasMe*eH- 
H yio kok^htphmko eft o6c«Hyw kohoh- 
Hynrnnoio^eecH Ten, 
vro c uenbw HOBbnneHHH upoksboaH- 
renbMOCTH cypeHHH nrreM yBemwetm* 

CKOPOCTK BNHOCa MBCTMU WI&H* 3B 

cmct yMeHbinemw bohu pasMbraa aaTpy*- 
Horo npocrpawcTBa oScajiHoft xonomni, 
o6caanaH kojiohhe BwnoJiHeHa c npo 
pe3b» BftOJTb ee oOpasyiomett, a yc-r- 



poftcTBO cHa6jce.no onopHUM CTaKaMOM> 
paaiHie^eMMMM KOHuenTpH^Ho c BHeiaHeft 
cropOHW o6caflHoft kojiohhu, KapeTKOfl 

C paSXHMHblMH 3/ieMeHTaMH h ynopoM, 

jiotkom, aaKpenneHSHM b BepXHett 

^acTH KBP6TKH, M SaatHTHbtMH ItnaHKaMK, 

' npHKpeaaeHHUMH k HHXHea ibctk Ka- 
peTKH c BHenmeft h BKyrpenHeft CTopo- 
hw o6caMHott KoncHHU b MecTe npOpe- 
SH, npH 3TOM paSXHMHbie 3JieMeHTbl 

KapeTKH pasMe^eKbi b npopesH c bos~ 
MoxHOCTbW nepewemewfl h oOpaaoBaHH* 
mejiH npH BaaHHOAeftcTBKM ynopa KapeT- 
KH c onopnw cTaJcaHOH, a 3aup*THi>ie 
nnaHKH ycraHOBneHM c bosmo*hocti>k> 
repMeTHaaijHH mfcjnt. 

2. YCTPoftCTBO no lUt, O T JI M- 

^aiomeec* TeM, mo BAo/ib 
npoAOJibHoA npopesH o6caAHoft kojiohk* 
BbOlOJlHeHbi nonepc^Hbie HaAPeaw, pac- 
nojxo»<iHKue no o6e ee ctopohu. 

3, YcTpoftcTBO no nn.1 « 2» o t- 
jjK^awmeecH TeM, uto pas- 
*HMHwe 3JieMeHTW BwnoJiBeHhi b sitae 

pOJTHKOB . 
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H3o6pe T enne otkochtch x ropno M y 
neny, a HMenno k 6ypciiHK> ckb**mh^ 
0 noponax, nepexpbrrbrx cBepxy toji 
mett pwxjtmx oTJioxeHHft, 

Uejiwo w306pcTeHH* HBnneTCH nosw- 
meHHe npoM3Bo A nTe^bHOCTH 6ypenMH 
nyr^M yBenw^eHiiH ckopocth bwrocb 
vacTHu nuiaMa aa cueT yMeHbmeHH* 30- 
hw paswbiBa 38Tpy6Horo npocTpancTBa 

o6caAKOH KOJlOHHhl. 

Ha h <i>nr.2 npeACTaBJieao 

ycTPOftCTBO b Anyx npoexAHnx, 06*- 
npift BHAi na $Hr.3 - paspes ycTbe- 
80ft <tacTH ycTpoftcTBa-, na <frnr.4 - 
ce^eHHe A~A Ha *nr.3; Ha 4>nr*5 - 
cenefwe B-B Ha *Kr^; Ha cjmr.6 h 
<J>nr,7 o6caA"aH KOJiOHHa C itpOA^tHOtt 
npopesbio h nonepe^HhMH HdffpeaaMH, 

aapHaHTU BblflOJIHeHHH . 

ycrpoftcTso ajih 6ypeHM« CXBBXKH 
c oAHOBpeMeHHoft o6caAxoft coctoht 

H3 Cypoeoft XOJIOHHW 1 (4>ht.1 H 2) 

c 30KpcnJieHHtiMrt b ee RracHen nacTH 
saGoftHbM ABHraxeneM 2, nopoAopaapy- 
wawncHM MHcrpyMeHTOM 3 h uefrrpaTopoM 
4. Ha 6ypoBoft KOJiOHHe c rroMo^bio 
xoMyTa 5 aaxpenneHa o*C;aAHaH kojkw 
Ha 6, b KOtopoft Bunc/ineHa npoAOJtb- 
Ha* rrpopea* 7 co CKOcaMH 8 b top- 
. uobux nacTHX KOAOHHbu B npopesb 7 
BCTasneHa Kapenca 9 c paaraNHtwH 
poJiHKaKM 10 (4«r, 3-5), BUnOJmeH- 
humH H3 aaxaJieHHoft cTajm oopasyro- ' 
BptKH b oOcaAHoft KOJiOHHe menb 11 
AHHHOtt t (*«r.2). PaSMHMHbie POJ1HKH 
Vo saxpen/ienbr b KapeTxe 9 c noMO(*bw 
noAmHHHHKOB 12 Kanemw, aanrHmeHHux 
or mnaMa c iiomoow ynnoTHeHHft 13 
(4iwr.3 h 4). Ha BHemHeft ^acra xa- 
perKH 9 BwnojineH ynop I4,a x hhk- 
Heft ee <iscth saxpenneBbi samHTHwe 
ruiaHKH 15 h 16, nepexpNaajonme *eiib 
c BKenmeA h BHYTpeHHeft cto P oh o6- 
caAHoft KonoHHw. 3amHTHbie njiaHKH yc 
TaHOB/ieHM c o6ecne*teHueM repMeTHs* * 
* ukh mem, ksm *ero noAnpy*MHeH>i 
ot iocHTCJibHO APyr APy^a c noMomb*> 
npy^iH 17, HaAeTbfx Ha najibuu 18. 
Jinn HCKJnoMe«HH nonaAaHna *iacTHU 
mnaMa non ponnxH 10 KapeTKa 9 CHao- 
xeHa ynnoTHeHHHMH 19 w 20* B Bepx- 
hgA MacTH KapeTXH 3axpennen jiotok 
21 ai* OTBo.aa cuiaMa ^epea crein<y 
oOcranoPi KonoHHw. Ynop 14 xacaeTCH 

BepXHCft TOPAOBOH ^aCTH OHOPHOrO 

craxaHa 22, pacnuno*enHoro na ycrbe 
cKBa^HH. Jln« chhjkchHh AefcopManmt 
o6caAHoA kohohhw TipH ee paCKpWTHH 
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h yMeHbmeHK* aahhw t menu (<l)Mr.2) 
b o6caAHoft KoAOHwe MoryT ObtTb Bbr 
noJineHbi none peq Hue naApeabi 23 
(dwr*6), pacnojio*eHHbie Bjxonb npo- 

A OAbHoft npopeSH 7 H COtJAHHCHHWe c 

BeJWWHy pacKpUTHK o^caAHoft ko- 
hohhw, T.e. mHpHHy b menw ((Jmr,5) 
h ee AAHHy t (*Hr*2) f onpeAeJimor 
H3 CJieAYWBiHx ycjioBHft:. d f < b ■* b c , 
KLG t r « e *\" MaKCHManbHWfl AHaMerp 
MactMU nuiaMa AarocywerocH b KOiibue- 
bom ceieHHK Mev;y oGcaAHoft h tfypo- 

BOtt KOJIOHHHMH, b 0 - BlHpHHa i^eJIH, 

cooTseTCTByiomaa Hanany nnacTH^ecKKX 
Ae^opKaRHft b 6ypoaoft konoHHe, N - 
ycKJwe na nepeMe^eHne KapeTKM no 
o6caAHott KonprtHe h G - oce&art Ha- 
rpyaxa Ha aaGofl. 3HaqeKHJi b 0 h N 
onpeAenniot 3KcnepHMeHTafibH0, Jinn 
aToro npeffBapnTejibHo awGupawT oTpe- 
90K TpyCw HyxHoro AHaMerpa D f h 
Ahhhoh oKono 10 D h paapeaaJOT Tpydy 
bacw* HanpHMftp, *pe3epoBaHHeM wm 
c noMOEywo ceapo*iHoro annopaTa, 
cTpewHCb npH 3tom nonyTOTb bosmokho 
^onbtayio wcTOTy noBfipXHOcTH paapeaa. 
,no KpaHM paapeaa AeJiawT ckocu 8 
I((bHr.2). KoHCTpyKAHH K^peTKH npe- 

AycMaTpHBaeT ycTaHoBKy b Hett po/m- 
kob co CMemeweM (<J)Hr.5) TaKKH 06- 

pA30M r HT06W OHpHHa KX p«Aa HCCKOJIb- 

ko npesuaaAa M^KCHMaJibHo bo3mo*hw# 
paaMep <xacTHA mnaMa. 
1 3aT€M noABOAflT KapeTKy k cxocy 
S rpy6u tf % mkock yAapw no Kaperxe 
nxcx ee ynopy 14. saroHHwt Kapency 
b cepeAKHy paapeaaHHoro y^acTxa. nprt 

3TOM onpeAeJlHWT AHHHy f pacKpblTOH 

^acTH TpyGw h ouemiBa»T ycHAHe N 
na nepeMemeHHe xaperxH. Ecah nocne 
H3BJie^eHHH xaperxH hs TpyCw nmpMHa 
npopesH oCTsmacb npexneft (rtCxoAHott), 
a ycvmHe N ne npeBWCHJro nonycrHMoro 
sHaueHHii, to odcaAHyio KonoHHy Ae-. 
naioT H9 AaHHoro ceMenwi Try6. Bonn 

B BMGpaHHOM OTpe3KC Tpy6 BOSHHXJia 

ocraTOMHan Ae^opMauHH, to B w6 H pawT 
Apyryw Tpyoy c MeHbiaeft tojiiuhhoh 
GTeHKH hjih oojiboiero AHaMeTpa. flo- 

nOJlHHTeJlbHOft B03MOXHOCTbK> HCRHWMHTb 

ocraTOMHyw Ae4>opMaaw Tpy6« KBJi*eT- 
cn nepwoAHMecKan nonepeHHan HaAPea- 
Ka TpyObi y^acTKaMH 23 BMonb jihhhh 
ochobhoh npOAonbiioA npopeau 7 
(Ojkt.6) hjih 3aweHa MexajrnHtiecKOH 
Tpy6bi Ha HeMeTajiAHMecxyio, HanpH>iep 
nojiH3THJieHOByw. Yks3 aHHue MepotrpHH- 
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TMH nOSBOnaWT OAKOBpeM©H HO CHH^Tb 

h ycHiine &m npoA^«^ KapeTKH no 
T py6e. AnMHy aamHTHbix tuianoK 15 * 

16 BU6Hpa»T pflBHOft ItOJIOBHHC AJlHHbl 

iqeroi, T-e. P/2. 5 

VcTpoftcTBo a*» 6ypenHH ckb&whh 
C oAHOBpeMeHHoR oOcaaKoft co6wpa)oT 
k paeoreioT c hum cjie^ywrnHM 06pa30M» 
IlepeA HawaJiOM 6ypeKH* aaroTaami- 
Ba»T o6caflHy» KonoHKy pacueTHoft to 
amuoh, flOCTflTOHHOft A™ nepexpbrrHH 
sceft mohhoctk pbocnwc oriio^emift, h 
BbinoJtR«wT b tteft nponon^Hyro npopeab 
7 co CKOcaMH 8 # yKasaHHUM cnoco6o* f 
a ecjiH MeoexoAKMo, AonojtHtiTeJitHMe 1$ 
nonepenKwe waApesu 23 (*Kr. 2, 6). 
3aKperuifDOT Ha Oypoeoft kojiohh e aa~ 
6oAhuh ncAPoff»HraT€JXb 2 (nanpiiMep, 
T yp<So6yp) t nopoAopaapymajontftf HHcrpy- 
M eHT 3, ueHTpaxop 4 h otScaAHyro *co - 20 
noKHy 6 c noMombro xowyTa.5- Ilpw 
3Tom nopoAopaapymatonart miCTpyweKT 
AOJnceH (d a^hhom sapuaHTe npHxeKe- 
khh ycTpoftcTBa) cbo6oaho irpoxOAwrt 

B oOcaAKOft KOJIOHHe H BblCTynaTb K3 £ - 

nee Ka KeicoTopyro BejiK^Hwy- 

Jlajiee 3aKpenn«wr k HHXHeft nacTH 
KapeTKH 9 yiuioTHeHKe 20 h sanprrKbm 
nnaHXH 15 h 16 # noAnpyacwneHHbie h 
coemiHeHKbie ne*Ay co6oft c noMombio 30 
najibuea 18. 

[Toaboatt xapeTKy 9 k o6caAHoft 
KOJioftHe co cropoKW aopOAOpaapyma^- 
mero HHCTpyMeirra 3 h 3a6HBawT ee 
Bnanane n ckcSc E, a ^axew b npopeab J5 
T P y6w ynopoM 14 Hapyxy A© rex nop, 
noKa KOH14M 3a^HTH«x nnanoic uoVuxyr 
AO KKHCHcro oOpeaa oficaAHoft kojiohhu. 
BypoBoft cnapHA BMBenmeaJoT b Bep- 

THK3JT*>HOM UOJlOXeflKH HOA TOHKOH 6y- 40 

peHH« f nojiBOflKT noA Hero onopuwH 
craKaH 22 (*Hr.1-3), BCTamwwT b 
nepxHK*> ^acTb KapeTKH 9 ynJiOTHemie 
19, TaM gaicpenJiHioT noroK 21 h 
npHCTynaioT k CypeHHw. <S 

flnn 3Toro b nortoCTb Cypoeoft ko- 
noHnu noAawT noA Hanopon paCo^yw 
wl Koctb f KOTopaH, npoftA* wpes 
rMAPOADHraTejib 2 > jiphboaht eo apa- 
mcjnte nopoAopaspyraaioinKA KMCTpyxeHT. so 

noc/ie onycKaHH* cKapW Ha aa6oii 
HawHaercH yrnySKa cKBa*MHbi a pwxjioh 
T onme. PeaKTHBHwA woneHT ot tmapo- 
AP!iraTefl>i BocnpMKJiMaercfl mhutoA 
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c-raHica Mepcs nepxmoio ^acTb KonoHHbi 
Oypj-urbHbtx rpyO. B nasanbHUrt momcnt 
yrjiy6KH cnapRAa oTpaSoTa w Ha h xrii- 
^ocTt» co ntnartoM H3m>iBaeTCH K3-noA 
oOcaAHoft KOJiOHHbi. RanhHafajce 3arny6- 
ncHMe CHapRAa rrpoHCXOAHT sa cner 
pasMbraa pwxjioft Tornm^ w paspyraeHUfl 
ee nopoAOpaspyviawmHM HHCTpyne htom. 
"pn stom ynop KapeTKH conpiiKa- 

CacncM C TOpUODOHonOBepXHOCTblO cTa- 

KaHa 22 four. 3), KapeT*a 9 c aamnT- 
HbiKfi imaHKaMii 15 H 16 yAepxneaercK 
Ha ypOBHe ycTbH cKHarojHw. Pojthkh 
iO KapeTKH MayHHaKJT KaTMTbC^ no 
ruiocKOCTHM npope3H 7 o6caAHofi ko- 
jjoHHLbi, o6pa3yH b Heft eerymyw meJib, 
KOTopaa nepeMemaeTca no o6ca«HoA 

KOAOKHe CHH3y BB€pX, OCTaBaRCb npH 
3TOM Ha ypOBHe yCTbH CKBaXHHW . 

npOMUBOHHaJt OTAKOCTb CO nmaMOM 

nocTynaeT b Kontnesoe npocTpaHcrso 
Me»»y o6caA«oft h CypH.nbHoft KonoHHa- 

MH t nOAHHHaeTCH AO ypOBHH KQpeTKH 

9 k HsmtBaeTCH Hapyicy nepea otkpw- 
Tyw nacTb n;ejiH 1 1 rro JiOTKy 21 . 3a- 
caHTHbie HJiaHKH 15 H 16 TrpeAOTBparaawT 
nonaAaMHe h saKJiKHHBaKHe uacTuu 
ouxaHa B ^acTb mem 1 1 , pacnonoJKeM- 
Hy*> mcKe pcapeTKH 9, ^TO oCecneqHBa- 
ct CMbucaane raenH noA AettcTBueM chjt 
ynpyrocTH o6caAHofi kojiohhn. 

B caoto o»iepeAb canbmiKOBoe ynnoT- 
HeHHe 19 b sepxHeA nacTK KapeTKH 9 
npeAOTBpamaeT noiraAaHne h aaxjiHHH- 
Ba^vie ^acTMU mnana Mexxy pojiuksmk 
10 h nnocKOCTHMH pa3peaa 7 o6caA~ 
hoh Ko/ioum>i. 



K MOMenTy saaepmenHa nepexpwTMH 
scefi TOJimn puxjibix oTno^eHHH KapeT- 
Ka 9 bwxoaht nepe3 bcpxhhh ckoc 8 
o6c3Aho& TpyGw. Ha 3tom 6ypevme epe- 
MeHHo npexpamawr. KapeTKy 9 c hot- 

KOM 21, 3 aiUHTHblMH TUiaM K 3.MH 15 M 16, 

a TaKKfc xoMyr 5 c hhm3K)t . najibneft- 
mee OypeHHe BeAyT b ycro^MDMx no- 
ponax 6es noAbeMa Gypouoft kojiohhu, 
napaflCHBaa ee no Mepe h6o6xoakmoctm » 
B stoH c/ry^ae npoMbisOMHaa «HHKOctb 
co nmaMOM noAHHMaeTCH c 33605? BBepx 
no o6ca^AHOH KOJioHHe h HsnHsaeTca, 
Kax o6UHriO, Mepes nepxnee ee ceMe^e, 
pacnoJiomeHHOG uecKonuKO Bb:me ypoBH« 
nosepxHoCTM rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where d] is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 



1250637 
3 

make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 1 5 and 1 6, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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